Identification of host factors that regulate the influenza virus RNA polymerase activity.
Transcription and replication of the influenza virus RNA genome take place in the nuclei of infected cells. Ribonucleoprotein (RNP) complexes consisting of viral RNA, RNA polymerase, and nucleocapsid protein (NP) are proven to be the catalytic unit for RNA synthesis, while it has been indicated that the viral RNA polymerase activity is modulated by host-derived nuclear factors. Here we have identified such host factors present in nuclear extracts prepared from uninfected HeLa cells with biochemical complementation assays using the in vitro RNA synthesis system. The stimulatory activity was not absorbed to phosphocellulose but was tightly bound to Q-Sepharose. The eluate recovered from Q-Sepharose was able to stimulate the RNA synthesis catalyzed by both RNP complexes and purified RNA polymerase and NP. The stimulatory activity was further separated into two distinct fractions, designated RAF-1 (RNA polymerase activating factor-1) and RAF-2 fractions, through phenyl-Sepharose column chromatography. When these fractions were fractionated through a gel filtration column, RAF-1 and RAF-2 activities were recovered in fractions corresponding to the molecular mass of 350 kDa and 60 kDa, respectively. Furthermore, the RAF-2 fraction was shown to contain an inhibitory activity, tentatively designated RIF-1 (RNA polymerase inhibitory factor-1). RIF-1 sedimented as fast as bovine serum albumin in glycerol density gradient centrifugation. Roles of these host factors are discussed in the context of viral RNA transcription and replication.